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EXCLUDING SKIN CANCER, carcinoma
of the prostate is the second most common
cancer among males in most developed
countries and accounts for - 17,000 deaths
annually in the United States (Cutler &
Young, 1975). Three major hypotheses for
the aetiology of the disease have been
proposed, one based on endogenous hor-
monal influences, a second based on
chemical exposures, and a third based on
venereal transmission by an infectious
agent.
Evidence for and against the first two

hypotheses has been presented extensively
elsewhere (Wynder et al., 1971; Ross et al.,
1979). Support for the third theory comes
from a number of epidemiological findings.
For example, prostatic cancer has been
associated with marital status, ever-
married, particularly divorced men, being
at higher risk than never-married men
(King et al., 1963). An above-average risk
of prostatic cancer has also been reported
in men who have sexual intercourse more
often than average and have more than
one sex partner (Krain et al., 1973).
Additional evidence for a horizontally
transmitted infectious agent in the aeti-
ology of cancer of the prostate comes from
animal studies, in which cancer of the
prostate has been induced in vitro by
oncogenic viruses (Paulson et al., 1968),
from findings of virus-like particles in
prostatic cancers in man (Tannenbaum &
Lattimer, 1970) and from the purported
higher incidence of cervical carcinoma in
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spouses of prostatic-cancer patients (Femi-
nella & Lattimer, 1974).
The following study of cancer mortality

in a cohort of Catholic priests was under-
taken to evaluate this hypothesis; i.e.,
to determine whether some aspect of
sexual contact, possibly a venereally trans-
mitted virus, conveys an increased risk of
prostatic carcinoma. A finding of low
prostatic cancer rates in a group of celibate
males would be expected from this theory.
The total cohort consisted of the 1432

priests who appeared at least once in the
Catholic directories of the Archdiocese of
Los Angeles between 1946 and 1955
inclusive. (These directories list all active
priests in the Archdiocese in any given
year.) Fifty-three of these left the priest-
hood during the study period and were
excluded, leaving 1379 priests for study.
Current addresses for living priests and
date and place of death for deceased
priests were obtained from a variety of
sources, including the Chancery Office of
the Los Angeles Archdiocese, local and
national headquarters of appropriate
Catholic orders, and local and national
Catholic directories. In this way, vital
status was determined on 1261 (91 %) of
the original cohort members. It was
established that on 1 January 1976, 748
priests were alive and that 513 had died.
A brief questionnaire was mailed to the

748 living priests, requesting information
on their date and place of birth and the
ethnicity of their parents. After 3 mailings,
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questionnaires were completed and re-
turned by 600 (80%). Date of birth was
allocated to the other 148 priests by year
of entry into the cohort, on the basis of
the distribution of birth dates of those 600
living priests who responded to our
questionnaire.
Among the 513 priests known to be

deceased, 459 were traced through death
certificates obtained from state health
departments. Cause of death was assigned
in accordance with the International
Classification of Diseases, 7th Revision
(1955). Twenty-four of the remaining 54
had left the country before death. We
were able to ascertain year but not cause
of death for this small group. Date of birth
was allocated to these 24 priests by year of
entry into the cohort on the basis of the
distribution of birth dates of the 459
priests for whom death certificates were
available. For the remaining 30 deceased
priests, insufficient information was avail-
able to obtain a death certificate (either
date or place of death was unknown). For
these 30 we considered year of death if
unknown to be the last year of follow-up
and assigned date of birth as described
above.
One hundred and eighteen priests were

not traceable; 30 were known to have
left the country. These 118 were con-
sidered as "followed up" through the last
year for which we had information
(usually the last date in which they
appeared in the national Catholic direc-
tory) and were then withdrawn "alive".
Date of birth was assigned to this group
in a manner analogous to that described
above, using the distribution of birth
dates for all followed-up priests, whether
living or dead.
A modified life-table technique was

used to obtain person-years at risk of
dying by 10-year age and 5-year calendar
groups (Hill, 1972). The observation
period for an individual began with the
first year between 1946 and 1955 in which
he appeared in the Catholic directory, and
ended on 1 January 1976, with date of
death, or with the date the priest was last

known to be alive (for the 118 whose vital
status was unknown). In this way, nearly
31,000 priest-years of follow-up were
obtained. Cause-specific mortality rates
for the United States white male popula-
tion from 1946 to 1975 (U.S. Govt Printing
Office, 1946-1975) were used to compute
expected number of deaths for the cohort.
The expected numbers were calculated by
applying the average mortality rates over
6 5-year calendar periods (beginning
1946-1950) for 10-year age groups to the
set of person-years at risk in that age and
calendar-year period. Standard mortality
ratios (SMR) were then calculated as
observed/expected x 100. Statistical sig-
nificance for these ratios was determined
using the Poisson distribution (Pearson
& Hartley, 1970).
SMR for all causes of death, for all

cancer deaths, and for selected cancer
sites are shown in the Table. Total mor-
tality in the cohort, including only priests
with documented deaths, was 80% of that
expected. Total cancer mortality was 79%

TABLE.-Adjusted and unadjusted standard
mortality ratios (SMR) for all causes of
death, all cancer deaths and selected
cancer sites for a
priests

No. ex-
Site pected

Bladder 3-7
Buccal cavity 3-5
Central nervous

system 2-6
Colon 9-8
Kidney 2-5
Larynx 1-6
Leukaemia 4-1
Liver/Biliary

tract 1-8
Lung 28-8
Lymphosarcoma 2-3
Multiple
myeloma 0 7

Oesophagus 2-5
Pancreas 5 9
Prostate 8-5
Rectum 4-1
Melanoma/Skin 1-7
Stomach 7-6
All cancer 103-4
All causes 574 0

** 2-sided P < 0 01.

cohort of Los Angeles

No. ob-
served

1
5

2
9
1
1
3

4
13
3

2
2
5

13
2
1
9

82
459

SMR
27
143

77
92
40
63
73

222
45**
130

286
80
85
153
49
59
118
79
80

Adjusted
SMR
30
159

86
102
45
70
81

247
50* *

145

318
89
95
170
55
66

131
88
89

234
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of that expected. When we included those
priests for whom there was evidence of
death but no death certificate, the SMR for
all causes of death increased to 89. We
assumed that the distribution of deaths by
cause was the same for those with as for
those without death certificates and calcu-
lated SMR for site-specific cancer deaths
adjusting for those with unknown cause
(89/80 site-specific SMR). The adjusted
SMR are shown in the right-hand column
of the Table. The adjusted SMR for all
cancer deaths was 88.
The deficit in cancer mortality was

largely due to the very low mortality for
lung cancer (SMR=45, P<0 01). Low
SMR were also observed for cancers of
the urinary system (bladder= 27; kidney=
40) but neither was statistically significant.
No statistically significant excess was
observed for any cancer site either before
or after adjusting for unknowns. We
examined age-specific results for prostatic
cancer and no deficit was apparent for any
age group. Below 75 years of age there
were 6 observed cases as against 5.0
expected, while after the age of 75 there
were 7 observed cases as against 3*5
expected.
The results of our study do not support

the hypothesis that risk of cancer of the
prostate is related to some aspect of sexual
contact. In fact, we observed a modest
excess of prostate cancer deaths in priests
over corresponding mortality rates in U.S.
white males, though this result was not
statistically significant. There were 118
priests for whom vital status wa* un-
known. Even had each member of this
group been considered "followed" to the
close of the study period, and then with-
drawn "alive", the observed number of
prostatic cancers would still have exceeded
the expected number.
The only significant finding in this study

was a marked deficit in mortality from
cancer of the lung. The two most impor-
tant known risk factors for lung cancer
are cigarette smoking and industrial chemi-
cal exposures (Fraumeni, 1975). Catholic

priests clearly have no industrial exposure,
and it seems possible that as a group they
may seek a moderate life style, including
less cigarette smoking than the general
population. The observed deficit among
priests for bladder cancer mortality, a
disease also associated strongly with both
cigarette smoking and exposure to chemi-
cals, may support this hypothesis. In any
event, it would seem reasonable to propose
that industrial exposure is not a major
risk factor for prostatic cancer since in
priests rates are greater than expected
while the rates for lung and bladder cancer
are markedly decreased.
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and Ms Diana Foster for their assistance in this
study, which was carried out under Grant No. CA-
17054 of the National Institutes of Health.
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